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Validation Schedule (ADEOS2/AMSR & Aqua/AMSR - E: Sealce)
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Scientific Motivations:

The polar regions may provide the earliest signal of a
climate change because of feedbacks between ice, ocean
and atmosphere.

The Okhotsk sea (SH) Is the southern-most ogcean covere
with sea ice In the winter and also provide the earliest
signal of a climate change. . b

Sea ice concentration and ice.thickigss®

The Antarctic Peninsula region is observed to be
anomalously warm compared to the rest of the continent.

The entire Antarctic sea ice cover has been observed to b
Increasing at less than 1%/decade while the
Bellingshausen/Amundsen Seas region has been declinin
at about 6%/decade.

Correlatlon of S Indices (or EI Nino) with B/A ice cove
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Sea Ice Cover in the NH using visible
and passive microwave datz -

' The passive
microwave and
visible data provide
complementary
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Sea Ice concentration (Bootstrap)
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Validation Strategy

e Aircraft Validation Campaigns
Sea of Okhotsk Mission — February 2003

~AASI Campaign — August — September 2003*
AASI Campaign — October 2004
PISAR February 2004 & 05 &
* High Resolution Satelllte Data \ B
~  MODIS, GLI** '_ a..._._;,
~ Landsat :
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Validation Tools (2003 & 04))

P3 Aircraft — coordinate with Aqua & ADEOS2 orbit

PSR A & C — Sensor calibration and parameter studies
ATM — ice thickness and topography studies

THOR — snow thickness and cloud

cover studies

D2P — ice and snow thickness studies
TAMMS — heat and humidity flux studies

Ship Observations- in situ ¢
observations and physical c

ata of passive microwave
naracterization of the ice

High Resolution Satellite O
ASTER, lkonos.

PiSAR(2004 & 2005)

nservations — Landsat,

&

Radiative Transfer Modeling Studies
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Validation using MODIS
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MODIS Sep 09, 2002 AMSR 6.25 km Icecon

Modis and
AMSR-E at 6
km grid shows

basically the
same general
features of the
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AMSR-E versus

|_andsat

e |andsat data provide
Information that can be
very useful in the
Interpretation of
AMSR-E data

* The concentration of
new ice depends on
thickness and stage of

.
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Summary (sea ice concentration)

* High resolution AMSR data are shown to be
consistent with MODIS and Landsat data and can be
useful for mesoscale studies when atmospheric
effects are not critical.

o Aircraft data are very useful especially In sorting out
effects of various components of the ice pack.

« AMSR/AMSR-E is an excellent successor to SSM/I

-



Aircraft and ship observation

February 5 - 14, 2003. 2 MlDORl -1
— Sea of Okhotsk :;ﬁif

August 16 — September 4, 2003. RS -

— Bellingshausen Sea

September 11 — October 30,
2003.

— Hobart to Casey station : _ _
(AUS) - L P

February 5 — 14, 2004 L ' F|ﬂFLLmjm_Lmj-4
— Sea of Okhot_ Japan C@aet-@uﬁa'rd P/V SOYA




PSR: WBAY03 2003 0207 DF018 Navigation Data - Parsing (bbs: 4/24/03)
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PSR data over P/V “SOYA’
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Sea ice thickness observation from shir
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Relationship of brightness
temperature to sea ice thickns
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PI-SAR (Polarimetric interferometric

SAR)
e P|-SAR feature

— Dual frequency, full polarimetry, cross-track
Interferometry

e Data processmg

{

2 . fllten g) Slgma—O correctlon a‘u

Platform Gulfstream-11
Radar frequency 9.6 GHz (X-band) 1.27 GHz (L-band)
Radar wavelength 3.14 cm 23.6 cm
Range resolution 1.5m,3.0m 3.0m, 5.0 m, 10.0 m, 20.0
. | Azimuth resolution 1.5m, 3.0 m 3.0m, 6.0 m
Number of looks 4
Antenna Size 105 cm (L) x 19 cm (W) 155 cm (L) x 65 cm (W)
Antenna Type Slotted waveguide array Microstrip patch array
.4 km, 20.4 k lari
. ° m. 20.4 km (polarimetry) 42.9 km (single polarizatiol
Swath width 5.6 km, 12.9 km .
. ) 20.4 km (polarimetry)
(polarimetry and interferometry)
Incidence angle 10° - 75° 20° - 60°
iRt Sib ARtenna . Cross-track - Available N/A
LBand Antenna interferometry (Height accuracy 2.0 m)




PI-SAR/L-band images

e 2004.2.9

— HH/HV/VV were assignhed to RGB with histogram
correction.

— Incidence angle is 45 degrees at scene center.

Lake Saroma The Sea of Okhotsk 7

Fast shore of lake for icegdlAnchored observationg| 5 km north from St. 4 for
classification validation site 4 (St.4) Ice thickness validation
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Ice thickness distribution

~= Frequency of ice thickness in the Sea of Okhotsk. .

— lce thickness was measured by analyzinghi_ma
‘taken by a camcorder after it broke up with. GPS e

for position.
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and backscattering coefficient -

— Derived from around St.4, 5 x 5 km in the Sea of
— Incidence angle of 45° at the scene center.

-10

Backscattering coefficient
Backscatteririg coefficient
(dB)




nelatonsnip petween Ice tniCKNess

. The backscattering ratio decreased as ice thickness increa
— Derived from around St.4, 5 x 5 km in the Sea of Okhotsk.

VV-HH backscattering ratio (dB)

and backscattering ratio (VV/HH

3.0

2.5

2.0

1.5

1.0

0.5

le) 1 1
Q 1 1
O - ‘ ‘
\CGD (e]6) ! !
8\0 Q ! !
@ @ ! !
0 TR 00 ‘ !
—————————— C-0@MWrQ---Q--------r--------
oo 0202 o :
2 !
o 0 OT !
, @ . %Selo
e A S S
O \:\\
e

Ice thickness (cm)

VV-HH backscattering ratio (dB)

0.0

-0.5

-1.0

-1.5

-2.0

-2.5

® |
. |
,,,,, e .
.-
® e o o |
,,,,,,,,, s8eweo o
LA 1K
,,,,,,,,,,,,,,,,, OO Ve
L I N
:. \$\.




Summary

e Relationship between ice thic
backscattering coefficient:

— Backscattering coefficients increased as the
thickness increased for all frequencies.and .

polarizations. . '

= Sea ice physical L. leters retrievg
_ Classification of of ice types -
Polarimetry de -o sition can be usec
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Advantages of AMSR/E includes:

(a}) More accurate ice concentration and better definition of ice edges —
higher resolution and more frequency channels;

(b) Wider swath and smaller gap around the North Pole;
(c) Improved masking of ice free ocean;and
(d) Improved masking of ice free land/ocean boundaries.

-

 Some disagreements between sensors are a-pp,aren’Fbut ay be large
. resolution differences and side lobe effects. . e
« Co-registered and coincident AMSR and MOBRIS;data*will'p

and accurate information about the iCé€over AN

the accuracy of historical passive microwave dat
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